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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 1, p 166 (USSR) 


AUTHORS: Gavranek, V.V., Bol'shutkin, DN. 
z 
TITLE: Surface Hardening as a Means of Improving the Cavitation Re- 
sistance of Metals (Povysheniye kavitatsionnoy stoykosti metal- 
lov s pomoshch'yu uprochneniya poverkhnosti) 


PERIODICAL: Tr, Khar'kovsk. politekhn, in-ta, 1957, Vol 9, pp 169-177 


ABSTRACT: Study of the cavitation resistance of 1Kh13 and E110 steels to 
machining of the surface layer has established that electric 
spark machining of the surface by chromium, stellite,and po- 
bedite does not increase cavitation resistance, The chemical 
and heat treatment of nitriding Substantially increases erosion 
strength, particularly when the hardened layer consists of the 

& phase and is of maximum thickness, 
M. Sh. 


a Metals—Cavitation-—Resistance 2. Metals--Hardening 


Card 1/1 


CIA-RDP86-00513R000206130013-5" 


APPROVED FOR RELEASE: 06/09/2000 


_BEPROVED FOR RELEASE: sa cde erat CE RBESO- pops snood ser s00tss 5 


$8/123/59/000/008/029/043 
A0O4/ A002 


Translation from; Referativnyy zhurnal, Mashinostroyeniye, 1959, No. 8, p. 113, 
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TITLE: X-Ray Investigation’ of Cavitation Erosion of Metals 


PFRIODICAL: Tr. Khar'kovsk, politekhn. in-ta, 1958, Vol. 14, pp. 161-168 


TEXT: By X-ray examination, using different methods, the authors investi- 
gated the cavitation strength of IX13 grade steel after oil-hardening at 1,000 % 
and tempering at 680°c. It was found that during the first period of cavitation 
action a breaking up of the crystals is taking place, while during continued 
testing the crystal size is stabilized, During the same period, the magnitude 
of stress of the second kind grows and again returns to its initial value, 

Those crystallites, located at the surface, are subjected to destruction which 
are less favorable oriented in relation to the effective stresses from 
cavitation, The indicated selective destruction is extinguished in the course 
of time, since the appearing surface relief promotes the destruction of 
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PRRIODICAL: Hetallovedeniye 
1960, Nr 6, pp $8-60 (ussR) 


ABSTRACT: The seminar was held at the Anitiative of the Probleas 
Laboratory for Netallurgy at the Ural Pay thnica 
Inatitute iment 5. H. Kiray Jointly with other 
Organizations, in the sentnar representatives of 
re Toh establiatments and works from Sverdlovek, 
Pern’, Chelyabinek, Barnaul, Gor'kiy, Odenaa, 
Leningrad, Yerevan, Murmansk, Khar'zov and other 
Places participated, Thie report gives brief summaries 
of the following papere which were read; 

Ga. dD, Ter-Akopor, Candidate of Technical Sciences, 

"Cavitation failures in hydraulic turbines®; 

Lu Ponarakty, Engineer, "Cavitation in hydreulie 
turbines"; M, I. Kuroa ich, Engineer, "Cavitation 


: failures in runners oT Centrifugal pumps"; Marinin AAs, 
Card l/a Engineer, "Cavitation failures in marine, plarelierets 7 


ical Sciences, 
: fy A.P.Chervyakov 
t 
. era of the diesel engines D6 
Doctor of Technical Sciences, 
fatlure of metallic Alloys 
and ch alloya"; 
R.I. dences, “Combatting 
. active additions te 
"s RSh. Shkl ar, 
| D.D.Slyusareva, %: 
Teretl oe 
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"Structura 
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Card 2/2 effects in the cavitation zone", 
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S/126/60/009/05/012/025 
AUTHORS: Bol'shutkin, D.N., Gavranek, @2¥/"28d Fuks, M.Ya. 
TITLE: X-ray Investigation of Cavitation Erosion of Metals 


PERIODICAL: Fizika metallov it metallovedeniye, 1960, Vol 9, Nr 5, 
pp 722 ~ 725 (USSR) 


ABSTRACT: Materials used were the stainless steel 1Kh13 and an 
aluminium monocrystal. Cavitation tests were carried 
out using a magnetostriction vibrator of a frequency of 
7-5 ke/s and 0.065 mm amplitude. Each Sample was photo- 
graphed twice by a sharp focusing X-ray camera, focusing 
the lines (110) and (220) . Distribution of the a 
influence of the breaking-up of the crystallites of the 
moSaic and the size of microstresses, on the diffuse lines, 
was found by the method of approximation and the method 
of harmonic analysis. It was shown that cavitation 
erosion occurred in a similar way to brittle fracture, which 
has been shown to occur, in the main, by breaking up 
of crystallites with no substantial microstresses. After 
cavitation e@osion for up to 20 min, the (110) lines of 
the 1Kh13_ steel sample showed the presence of an axial 
Cardl/3 texture [110] normal to the surface of the sample. This 
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Microfractographic Investigation of the Cavitation Erosion of 
Metals 


degree of their disorientation the greater the Stability. 
Stability can be increased either by hardening and tempering 
or by additional alloying. There are 5 figures,.1 table and 
? references: 5 Soviet and 2 French. 


ASSOCIATION: Khar'kovskiy politekhnicheskiy institut im. 
V.I. Lenina (Khar‘kov Polytechnical Institute im. 


V.I. Lenin) 
So ee 
SUBMITTED : September 16, 1959 
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AUTHORS ; Gavranek, V.V. and Bol'shutkin, D.N, 
AM DON, 


TITLE: X-ray investigation of cavitation erosion of 
monocrystals of aluminium 


SOURCE: Khar ‘kov, Politekhnisheskiy institut. Trudy, v.21, no.4, 
1959. Seriya metaliurgicheskaya, 17-22 


TEXT: 


ps develop eniy 
slightly In crder to obtain 
further i i 2 ig fF cavitation destruction of 
Structure of metallis 
zavitation testing, 
red by means of 
» 200 x 20 x mm> , 
° Annealing was 
carried out at a temperature of 550°C, which was then raised to 


390 and 630°C, the Specimens being scakad at each temperature for 
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S/587/59/022/004/002/004 
X-ray investigation of ,,, £091/E435 
4 hours and subsequently furnace-scoled, AS a result, 
monocrystals 70 x 20 © 1 mm3 were obtained, Specimens for 
cavitation 


testing on a magnetcstricticn 


7. 


monocrystal plates in the form of dis 


were secured to a nickel tube by means of a special hoider and 
Subjected to cavitation testing in de-aerated tep water at 25° for 
15, 30, 45, 50, 90, 120 and 300 sec at a tube oscillation frequensy 
of 7500 cfs and X-ray pictures 
were taken of the 3 testing, It was X 
found that cavitation erosion of monocrystals of aluminium is 
accompanied by intense crystals into fragments, 
so that alre the specimens becomes 
Polycrystalline to a depth cf 0,15 mm, the grain size being 107~* em, 
It was also found that the cavitation destruction of Al monocrystals 
ttice distortions of the second stress type, 


Gpinion that the brittle destruction of 
metals under. conditions of cavi 


Propagation of stress waves created by the impact action of 

Cavitation bubbles. There are 6 figures and 5 references: 

4 Soviet and 1 Russian translation of an English book, The 
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seria to the English language publicaticn 
°3: Barret, C.S., Structure of Metals 
Metallurgizdat, 1948, i 


zeads as follows: 
Russian translation 
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1. Kher'kovskiy politekhnicheskiy institut imeni V.L. Lenina 
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(X raya--Industrial applications) 
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18-8200 E021/E335 
AUTHORS : Gavranek, V.V., Bol'shutkin, D.N. ana Zel'dovich, V.I, 
; ea en Kin DON 
TITLE: Thermal and Mechanical Action o 


a Cavitation Zone 
\ 
edeniye, 1960, Vol. 10, 


on the Surface of a Metal / 
surface of a Meta 


PERIODICAL: Fizika metallov i Wietaliey 
No. 2, pp 262 — 268 


TEXT: The present work is an attempt to examine the change in 
temperature and pressure impulses arising in the surface layers y 
of a solid in the Cavitation zone. A magnetostriction vibrator id 
was used in the experiments with a constant amplitude of 0.06 mm JK 
and a frequency of 7.5 ke/s. Phase changes in a quenched U7 

steel and Dl duralumin Were investigated in the Cavitation zone 

by microhardness and X~ray investigations, 
relation of microhardness with ) 
Fig. 2a is for the steel and 2b for duralumin. The Changes in 
hardness show that the temperature of micro~volumes during 
Cavitation erosion reaches 470 by ore Fig. 3 shows the effect of 
a preliminary tempering treatment at various temperatures on 
hardness (Curve 2) and rate of ~osion (Curve 1). The rate of 


erosion is practically unchanged by preliminary heat treatments 
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Thermal and Mechanical Action of a Cavitation Zone on the 


Surface of a Metal 


up to 400 °c. This shows that the damage occurs on micro~ 
volumes of metal, the temperature of which is up to 400 °c, 
X-ray investigations show that the internal stresses arising 

in the steel in the process of quenching are removed by 
cavitation erosion. Similar results were obtained for duralumin. 
During the experiments, the duralumin became artificially aged, 
Showing that high temperatures are reached during cavitation 


erosion. . 
The obtained results can be summarised thus: x 
1) the mechanical and the thermal effects in the cavitation \ 


zone produced by the magnetostriction vibrator were calculated. 
It was found that in the case of usin?/7.5 kg/s vibrator, the 
pressure increases periodically to 550 kg/cm during a period 


of about 107? Sec and acts on an area of about 107? 
micro-volumes of the metal bord 
are heated to 300 - 500 °C. 


2) It was established that during the process of cavitation 
erosion, hardened st 


eel is being tempered at temperatures up 
Card 2/3 
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E021/E535 
Thermal and Mechanical Action of a Cavitation Zone on the 
Surface of a Metal 
to 470 °c. 
3) The speed of cavitation erosion of steel hardened to obtain 
a martensitic structure and of steel tempered at temperatures 
below 400 °C are practically equal. 
There are 4 figures and 10 Soviet references. 


ASSOCIATION: Khar'kovskiy politekhnicheskiy institut im. 
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V.I. Lenina (Khar‘kov Polytechnical Institute 
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February 17, 1960, after revision. 
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ORG: Physicotechnical Institute of Low Temperatures AN UkrSSR Kharkov (Fiziko~ Dh, 
tekhnicheskiy institut nizkikh temperatur AN Uk krSsR) O 


TITLE: 
sion 


Mechanical properties of polycrystalline ammonia under unilateral compres- 
¥ 


SOURCE: Fizika tverdogo tela, v. 7, no. 9, 1965, 2789-2799 


Br, Uy Sm 


TOPIC TAGS: low temperature physics 


ammonia, solid mechanical property, 


ABSTRACT: The strength and ductilit 
tions of temperature wuder unilater. 
meter and 40 mm long with un 
temperatures from 77 to 160°K, 


These data 
@ extremely low strength properties and ductility. 


quid nitrogen and shows elas- 
aking point. At stresses of 0.5-0.6 kg/mm? ,cracks 


the specimen with an accompanying characteristic 
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sound and a slight reduction in loading (up to 100 g). 
10.8 kg/mm? remains constant throughout the experimental temperature range. 
point there is an instantaneous reduction in loading to zero and the specimen is 
and the slight degree of deformation before 
hanism responsible for fracture of 
Above 130°K (0.6 7_), the ductility of the 

fe Shearing is respon- 


the breaking point show that cleavage is the mec 


specimens increases and creep is observed under a constant load. 
sible for fracture above this point since cleavage strength remains nearly constant 
temperature causes a considerable reduction 


in shearing strength. The relationship between rate of uniform creep ¥ and stress 6 


equal to 500 and 5 respectively at 160°K and 
The energy of creep activation 


stresses greater than the limit of proportionality. 
the heat of sub- 


is found to be 5.6 Keal/mol. This is approximately 10% lower than 
limation for solid ammonia. Orig. art. has: 3 figures. 
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ORG:. Physico-Technical Low Temperature Institute AN USSR (Fiziko-tekhnicheskiy, 


institut nizkikh temperatur AN USSR) 


pa . TITLE: Study of Lantonant a dicods miu? hardness as a function of temperature 
: between 77°K and 293°K 


\ 


“1. souRcE: Fizika metallov i metallovedeniye, v, 20, no. 3, 1965, 465-467 


TOPIC TAGS: Lanthanum, neodymium, hardness, temperature dependence, cryogenic 


ope { 

7 | effect, phase transition » liquid nitrogen, induction fupnace » vacuum furnace ; | 

“|. ABSTRACT: The system studied consisted of 99.3% lanthanum containing 0.3% Ce; | : 
] 


- |, 0.1% Nd; 0.2% Prs 0.02% Fe, and neodymium containing 99.2% neodymium and 
“1 20.5% Pr, 0.1% Sm, Z 0.002% Ca,¢0.05% Fe. Samples were prepared in a vacuum 
induction furnace, Measurements of hardness were made by means of Vikker's 
apparatus equipped with a low temperature modification. Liquid nitrogen was 
used to obtain temperatures in the range of 77-293°K. A heater was attached 
for the evaporation of liquid nitrogen. It was found that 40% deformation at 
' Toom temperature increased the hardness o 
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| heated samples. Superimposed curves of lanthanum and neod 
| temperature dependence for both metalb,. By cooling these metals from 293 to 
'77°K their hardness increased by 50% for heat-treated samples and by about 407, 
a ‘for cold-worked samples, The absence of polymorphic transformations of lanthanum 
‘| in the temperature range of 779-293°, | Xegardless of its close resemblance to- 


‘ceriums: which has polymorphic transformations, was confirmed. Orig. art: has: 
-3 figs. . ; ae ty : . ; 


ymium show analogous’ 
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SOURCE: Fizika Merdogo tela, v. 8, no. 1, 1966, 248-249 


H 
TOPIC TAGS: ammonia, temperature dependence, elastic modulus, 
{ 
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elastic deformation, creep mechanism, stress relaxation 


ABSTRACT: The authors used earlier ec 
2789, 1965) to determine the static 


rtionality ae 
by prior deformation of the samples. Conse- — 
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ROL SHUKHTH, VoS.5, PIVUIK, H..; CHUDAKOY, V.D.5 YAKOVLEV 
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[DET~-250 diesel-electric tractor; its construction and opera— 
tion] Dizel?-elektricheskii traktor DET~250; ustroistvo i 
ekspluatatsiia, Moskve, Mashinostroenie, 1965. 479 Pp. 
(MIRA 18:7) 
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Machine for mechanizing installation operations in railroad 
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(Railroads--Electrification) 
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TITLE: Hardness of crystalline methane 
SOURCE: 
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Fizika tverdogo tela, v. 7, no. 9, 1965, 2607-2611 i S 
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TOPIC TAGS: hardness, methane, solid state 

ABSTRACT: | The authors Study the effect of temperature on hardness and creep in 

Polycrystalline methane at nitrogen and hydrogen temper 

| actively dissolved by nitro 
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BOGUSH, A.A.; BOLSUN, A.1. 


General calculation of the matrix elements for polarized vector 
particles. Dokl. AN SSSR 155 no, 5:1046-1049 Ap '64, 
(MIRA 17:5) 


1. Institut fiziki AN SSSR. Predstavleno akademikom V.A. Fokom. 
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BOLEUN, Aol: SATSURKEVICH, I.S. 


Photoproduction of intermediate vector mesons on protons. Dokl. 
AN BSSR 8 noo11z705-708 N '64. (MIRA 1833) 


1, Institut fiziki AN BSSR. 
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Pseudoscalar matrix beta sub 5 and the electrical dipole moment of the W-meson 
AN BSSR. Vestsi. Seryya fizika-matematychnykh navuk, no. 1, 1966, 99-106 


TOPIC TAGS: meson, dipole moment 
| assmRAcr: This paper, which was discussed at a seminar at’ the Theoretical Physics 
Laboratory, Institute of Physics, Academy of Sciences BSSR, shows that the 4. matrix 
ee necessary for the introduction of pseudovector interactions related to the internal 
electrical dipole moment (EDM) of a W-meson. The matrix and its properties, the EDM 
of the W-meson, and the effect of the latter on the processes e +e” + W 
are discussed in detail. The authors thank all who participated in the seminar at _ 
the Theoretical Physics Laboratory, Institute of Physics, BSSR, for the valuable 
discussions. Orig. art. has: 1 figure and 35 formulas. [JPRS: 35,668] 
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 / Treatment of the stalk phloem in order to hasten the ee L “ee come abet 
_Ypening process and to raise the auger content of thé 


eaves of Virginia Bright tobacco. Igor Rolsunov. Fach- 
liche Mitt. Osterr. Tabakregie 19557 No. 2, 1--13(English 
summury).--The effects of an annular decortication of the 
stalk of the tobacco plant were investigated. ‘The results 
conSrmed the earlier work and indicate a possible approeach a 
to the practical problem of iinprovement of quality of the 
teaf while the plants are still in the Geld. Working with 
large-leaved cigaret tobaccos,: both air-cured and due 
cured (Virginia) types, decortication expts. were performed. 
Chem. auslyses after curing showed that this treatment 7 
greatly increased’ the sugur content and decreased the nicu- 
tine and protein content of the leaves. ‘In most cases the 
decortication resulted in an acceleration of the Hipening of 
the leaves by 4-6, days, .i.c., decompn. of chlorophyll had L. 
taken place. Furthermore, feaves harvested from plants, 
the stalks of which had been {phloem-treated,"” cured at a 

- faster rate than did leaves harvested from control plants, 
The yield is somewhat reduced by this treatnient of the j 


7 stalk, especially with the upper Jeaves of the plant. * 7 
: is : . . ALM, Gottscho 
RANTES eli | 4 nema coentmenineren tite meena gone pasmcirceperanmed 


TRUSTY Ree prncam panama 4a i. 9 mata cee ease Carte ae ent rte eten <emanone meezan 
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PRUTSKOVA, M.G., kand. sel'khoz. nauk; UKHANCVA, 0.1.3; SAKRAROVA, L.I. ; 
BOLSUNOVSKATA,..0.V.3; IVAWOVA, N.Ye.; LOVCHIKOV, I.S.; ZALKIND, 
G.Nw; IL'IN, M.I.; KOZ'MINA, K.A.; SHIKUT', V.A.; PETROVA, 
2.V.5 GENERALOV, G.F.; BUDYUK, V.P.; GOMENYUK, L.1., red. 


[New highly productive varieties of grain crops] Novye‘vysoko- 
produktivnye sorta zernovykh kul'tur. Moskva, Kolos, 1965. 
319 p. (MIRA 18:8) 
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PRUTSKOVA, M.G., kand. sel'khoz. nauk; BOLSUNOVSKAYA, 0,V., agronom; 
" LOVCHIKOV, I.S., agronom; MARINICH, P.Ye., reds} KONDRATOVA, 
N.A., red.3 PECHENKIN, 1.V., tekhn. red. 


[New strong and durum spring wheat varieties; Saratov 29, 
Saratov 210, Bezenchuk 98, Kharkov 46, Melianoms 26] No- 

vye sorta sil'nykh i tverdykh iarovykh pshenits; Saratov- 
skaia 29, Saratovskeia 210, Bezenclmkskaia 98, Khar'kovskaia 
46, Melianopus 26, Moskva, Izdevo Meva sel'.khog. SSSR, 1960. 
“73 De (MIRA 14:8) 


1. Russia(1923- U.S.S.R.) Gosudarstvennaya komissiya po sorto~ 
ispytantyu sel'skokhozyaystvennykh kul'tur. 2, Zamestitel' pred- 
sedatelya Gosudarstvennoy komissii po sortoispytaniyu sel’ sko- 
khozyaystvennykh kul'tur (Marinich) 

LP 


2 (Wheat--Varieties) 
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 BOLSUNOVSKIY,L.I. 
ERE Se oe 


Using the laboratory outfit for radio engineering. Fiz. vy shkole 20 
no.5:82-83 8-0 '60, (MIRA 13:11) 


1. Pedagogicheskiy institut, g.Kremenets. 
(Radio) 
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BOLSZAKOW, Zbigniew, mgr.inz.; BARJASZ, Wlodzimierz, mgr.inz. 


"Phe transistorized bridge type repeater. Praeg] telekom 34 
no «103293300 0 ‘él. 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206130013-5" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206130013-5 


Sy tee RAe 
{ 


ASHIKAMIN, A.D.; BOLTACHEV, G.M.,veterinarnyy fel'dsher 


Peoating sheep during votfly infestations. Veterinariia 36 
no.l:43-44 Ja '59. (MIRA 12:1) 


1. Zaveduyushchiy veterinarnym uchastkom, Krasnogorskiy rayon, 
Udmurtskaya ASSR (for Ashikhmin). 
(Sheep--Diseases and peste) (Botflies) 
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.- BOLTAK,_V.(Yuzhno-Sakhalinsk) 


Thank you, Sakhalin firemen! Pozh.delo 7 no,3:23 Mr ?61, 


(MIRA 14:5) 
(Yuzhno-Sakhalinsk—~Lifesaving at fires) 
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BOLTAKS ,A.I. 

ee en LE TAS AES > - 
Organization of practical laboratory work in the measurement of 
certain meteorological elements. Meteor.i gidrol. no.5:60-61 
My '53. (MERA 8:9) 


1. Vyssheye arkticheskoye morskoye uchilishche im. admirala S.0.Ma- 
karova, Leningrad. 
(Meteorology) 
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ASSAULT Set ae 


PA 29/49T6 
BOLTAKS, B. I. 


homistry- ‘Vignestan: ‘Alloys, tin os: = 
enter: “lectroconiuctivity 


. "Electrical Character of - ‘Intermetallic Bond of Nes" 
“Bids ‘Boltaks, 4 PP* 


“wpa Ak Nauk SSSR" You LXIV, No5 


* 1 available on electro- ie 
attempts to. aupplement materia Ss 
conductivity. of Mg-Sn_ by presenting data on depend — = 
‘encies ‘of: electroconductivity, - Sosa tener ene 4 ae 
‘force, and Hall's effect upon temperature. Buy ) 


“py Acad A. F.. effe, 26 K Nov 48. 


ao NGNG. oe 
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Biestria ef cilicen. BV. 1. Boltaks (Leningtad 
Phys.-Teed. Inst.). Zher. Teh. Pe 80, SU 
“orit. review; 35 tefereuices. N.T 
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UAE theaitey tare has to he taken to enaire that thermacanpict 
Prature truc temperature of the spaimen, viz. 
th al the points betwen which therino-emf. 
is measured, ‘Thermocouples may be “cemented” 
Io the specimen and used ar clectrodcs for c.m-f. 
Measurements, Alternatively, rel reel ba F 
ined + of the thermocey 
10 (1999); had, 289 (1929), The measurements o ped pps Une Waecte bi hh ata 
carne out on TO), and €49,0 at varios temperature Gohl nat to meastint at very xmall tuTerenes 
Sfcremcs Of tho functiias showed that the Hentwh 7, because of the diyprepattionate ie af the 
“oat” for TiO, and the depemicnce of a on things "WT, Sy] should be ~ 20", in order to Keep : 
T_T for Cu, have nothing to do with the troy negligibly small, The experimental findings 
Msactetistics of these substances, but ard due to atice Wik the Davyden and Shmunhhevich theory of 
cyetinental shortcomings, Heniwh's  ataterment the thernacean Mtepek ehlletalargriie ah i 
that measurements of the thermo-c.onf must not ae, : a Real 
te ueat for determining the sign of the charge : . : 
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rf meat, ie. the preésponential factor A ins « high a, the cficciive mass mm must of necessit 
. = 7 i y be sab. 
tee ireces temp. t; tmearity is restored stantially greatcr than m.; this, in turn, carresponds to 
Ale eben wmaller x, which accounts for the relatively owe. The 
LARS ad -Tatio m*/ms can be estd. roughly with the aid of a model ja 
which the 2 clectrons around the pos. vacancy (produced by 
the absence of O-- in a lattice point) are treated as a He 
Hike atom, with the ionization energy E = (34 X 48/ 
SR ewle Nes where = dielec. coust.; E is ideatifed with 
of reduction; = dissocn. energy of impurity electrons, Detns. of « 
Taree intl lM yee Uy ant for osu pari rei 
te i0;, in 1000 hertzes, gave « = 87.5 and reap.: assuse-" 
for 6 bes. With inercasing leng: . for « TiO; sample reduced 0.5 brs. in CO, « © OU, and 
q with the exptl, AF; = 0.108 e.v., one finds m°/me = 16, 
ie., at any rate, the effective m® is substantially greater 
than m,. “*Electroos’’ of such high m° are more correctly 
referred to as polarons, in the sense of the theory of Prkar 
(ef. P. and Deigen, C4. 43, 37°74). Valucs of @ caked. 
with the aid of the std. m* agree with the exptl. a only for 
weakly reduced TiQ; samples. The observed carrelation 
between of and SE, of the type of the Meyer-Nekfel (CA. 
= hill ard ion Denes A Ape 48, can be 
terpreted by the known depreasing effect impuritics on « 
of TtO,; with increasing concn, of impurity centers, i.e. 
with increasing A, the dielec. const. « decreases, and, conse- 
quently, SE (which is inversely proportional to el) increases. 


discrepancy indicates a 
srewently, on account of the 
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/eletiveal orpsertlen of chalcopyrite. Fflect of purtatesy : 
treatinent on: Uie rertifvine siciner tf the <7 ' 
B.2. Boltaks and NooN? -Tarorslil. 

“rT he “Speche eine. cond. and. thennocles. 
potentiats were detd. for both siatural and synthetic samples | 

of Cul’eS, aver the temp. range 20 to G06? Cone gase 121°). 
The rectifying action of the CoPeS-W contuct was stidicd 
ash fonction of-siisce-ctehing treatment. °F. TR. 
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USSR/Physics - Semiconductors 


FD-2846 
Card 1/1 Pub. 153-29/30 
Author : Boltaks, B. 
Title : Diffusion of Lead and Antimony in Semiconductive Alloys Bi Se 
23 
and Bi,Te, 
Periodical : 


Zhur, Tekh. Fiz, 25, 767-768, 1955 


Abstract 


Electric properties of bismuth selenide and telluride were recently 
studied by P. Konorov at the Institute of Semiconductors, Acad Sci 

ortance of these materials, the diffusion 
n these semiconductors were studied and 


diffusion coefficient are presented in 
Braphs. Two US and two USSR references. 


Institution : 


Submitted + January 28, 1955 
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: Oh 204 combuctoP vith eine band-width Fi Oa5 -- 
; yi F QUseV., nouch lees than expected trom theery, The ususl 
eee oe methods of propn. of Zu To lead to excess of Te, which gives 
. BA ~_ Beceptor levels ~0-2-0-9 eV. above the valence band. Dopi 
iene with So gives similar levels ~O-1 e¥. above the valence band. 
, Heating of ZnTe in O leeds te the formation of acceptor levess 
~0-27 eY. aboye the valenco band. ‘The thermo-e.m.f, (a) for 
specimens with compn. close to sinichiometrio siers yyigh 
temp, $0cA: Max. {~300 VO) ab .8007K., then falls 
rapidly, severing at < 800° K. This bebayiour fs atirbuted- 
to. hyo. compoting processes: generation of betes from donor 
and generation of holes and electrans by the intrinsic-condye. 
tion inechantem, Tho oxtrinsio-intrinsic transition temp. 
is thas~ 600°K,. Similar ejtemp. behaviour is found for 
Btype Co and payne PbSa. Tho mobility of holes in 
Zofe &. PSS andy 36-50 ema/Veer. The halu mass 
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POSEN GUERMISR SRO eae 


“Bor7 TAKS AT 
USER/Physice 
Gard 1/1 Pub. 22 - 16/49 


Authors ¢ foltcks, Be I. 


ma ase Aid ee HERA, 


Title Piaget Zbout the diffusion of antimenium and tin in semi-conductive 
compound SbZn 


Pardodical % Dok. AN SSSR 100/5, 901-903, Feb 11, 1955 


Abstract $ Experiments with Sb and Sn are described. The experiments were 

conducted for the purpose of learning the dependence of diffusion 
coefficients of the mentioned elements in semi-conductive compounds, 
such as SbZn, on the temperature. Measurenents of the diffusicn 
coefficients were made by the usual method of succesively taking 
off leyers, using for an indicator of radioactive isotopes, in the 
experiments mentioned, the.Sb24 ang Sn213 isotopes. Eight references: 
7 USA ond 1 USSR (1947-1954) « Diagram. 


Institution 1: Academy of Sciences of the USSR, laboratory of semi-conductors 


Presented by : Academician A. F. Ioffe, October 9, 1954 
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27, THE DIFFUSION OF DSPuniies 


tere, for & the e mpri ses Li, cy, “asi 2; B, ee In, P, As, 
So and Ni. Thora is also'a sectica en the ase i these 
elements 3 fn germanium, : 3.3 MURadelitfe 
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ReLTARS ik 


SUBJECT ussR / PHYSICS CARD 1 / 2 PA - 1673 
AUTHOR BOLTAKS,B.I., MOCHOV,JU.N. 

TITLE re Diffusion of Lead in Lead Telluride. 

PERIODICAL Zurn.techn.fis,26,fasc.11, 2448-2450 (1956) 


Isaued: 10 / 1956 


The investigation was carried out on monocrystalline castings of PbTe which 
had been produced from sublimed tellurium and the purest lead. The mono- 
crystals were produced according to the method developed by BRIDGMAN by means 
of a device which was similar to that constructed by W.D.LAWSON, J.Appl. Phys. 
22, 12, 1444 (1951). All PbTe-monocrystals produced here had hole-like con- 
ductivity. The samples which were cut out of the then annealed castings were 
carefully ground so as to be plane-parallel. A layer of lead with a thickness 
of from 3 to 5 micron was steamed on to one of the samples in the vacuun, 
whereupon the samples were subjected to a process of diffusion annealing in 
evacuated and soldered ampules at a temperature of from 250 to 500° c. 
Annealing took place in electric ovens with thermoregulators. In the course of 
diffusion annealing two samples, the surfaces of which (which were coated with 
layers of lead) touched each other, were annealed together in one ampule in 
each case. During heat treatment control samples were heated in a separate 
ampule but at the same temperature for control purposes, on which, after 
annealing, the electric conductivity and HALL'S constant were measured. 


After these provisional results the introduction of lead into the lead telluride 
changes its hole-like conductivity into electronic conductivity. Therefore 
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Jurn. techn. fis,26,fasc.11, 2448-2450 (1956) CARD 2 / 2 PA - 1673 


the diffusion coefficients of the lead in the PbTe were measured by the method 
of electron-hole transitions. The microscopic system used for purposes of ob- 
servation made the immediate determination of the electron-hole transition 
possible. A formula for the computation of the diffusion coefficients is given. 
A table contains the data on the position of the electron-hole transitions, 

the temperature, the duration of the diffusion annealing, the concentration 

of the acceptor admixtures in the samples investigated here, and on the 
diffusion coefficients computed by means of the formula mentioned here. Accord- 
ing to these data the diffusion coefficient in PbTe changes in accordance with 


the following exponential law: D = 2,9.107> exp ( - 0,6/KT) cm*/sec. The low 
activation energy (0,6 eV) and the high diffusion velocity at temperatures 
which are comparatively low (compared to the melting temperature of PbTe, 
namely 905° C) leads us to suppose that diffusion is here realized by the 
shifting of positively charged lead ions in the interspaces between the nodes 
(like in the case of the diffusion of copper in germanium). Further investi- 
gations of this diffusion as well as of other phenomena will supply more de- 
tailed information concerning the semiconduotor properties of PbTe. 


INSTITUTION: Institute for Semiconductors of the Academy of Science in the 
USSR 
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SOV/i37-59- 1-986 
Translation from: Referativnyy zhurnal. Metallurgiya, 1959, Nr 1, p 134 (USSR) 


AUTHOR: Boltaks, B.1I. 
a 
TITLE: On the Diffusion Coefficients of Some Impurities in Germanium (O 
koeffitsiyentakh diffuzii nekotorykh primesey v germanii) 


PERIODICAL: V sb.: Vopr. metallurgii i fiz. poluprovodnikov. Moscow, AN 
SSSR, 1957, pp 121-129 


ABSTRACT: The author measured the diffusion coefficients D of Sb, Pb, and Sn 
in single-crystal specimens of pure Ge in the 600- 900°C range. 
The D values obtained for Sb satisfy the equation D=0.6 exp(-2.2 evAT). 
The diffusion of Sn in "'n'' type Ge obeys the equation: 
D=1.7-+ 10-2 exp (-1.9 ev/kT). A sharp increase in the diffusion of 
of Sn was observed when the low concentrations ( ~ 10-16 cm~3) of 
impurities were increased. 

A.R. 
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SUBJECT ussR / PHYSICS CARD 1 / 2 PA - 1950 

AUTHOR BOLTAKS,V.I., KULIKOV,¢.5. 

TITLE On the Diffusion of Indium antimony and Tellurium in Indiunm- 
Antimonide. 


PERIODICAL Zurn. techn.fis,27,fasc.1, 82-84 (1957) 
Issued: 2 / 1957 


The present work contains experimental data concerning the coefficients of this 
diffusion. The authors carried out these investigations on monolithic coarse- 
grained bars of InSb, which were produced from chemically pure components. The 
diffusion coefficients were measured by the usual method of the successive re- 
moval of layersand by using the radioactive isotopes In-114, Sb-124 and Te-127 

as indicators. Diffusion-annealing was carried out at various temperatures with- 
in the interval of 300 - 500° C; the duration of this annealing varied according 
to temperatures from 50 to 180 hours. 

A diagram illustrates the dependence lg D = f(1/T) obtained at various tempera- 
tures of diffusion annealing. Here D denotes the diffusion coefficient and 7 - 
the temperature of annealing in K. Thus it. was found that the coefficients of the 
diffusion of indium, antimony and tellurium change in InSb crystals on the occa- 
sion of the change of temperature according to the usual exponential law. The 
corresponding values of the most important diffusion parameters are given. These 
diffusion coefficients decrease at one and the same temperature of the diffusion 
annealing on the occasion of transition from In to Te and further to Sb. With in- 
creasing temperature this difference decreases. The extrapolation of the data ob- 
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Zurn. techn. fis,27,fasc.1,82-84 (1957) CARD 2/2 PA - 1950 


tained into the domain of higher temperatures shows that near the melting ten- 
perature of InSb the diffusion coefficients of In, Te and Sb have one and the 
. same value. This is obviously a consequencg of the sharp, decrease of the amount 
of the potential barriers between the nodes of the crystal lattice near melting 
‘temperature. The differences of activation energy in connection with the diffu- 
sion of In, Te and Sb in InSb are closely connected with the mechanism of the 
influence exercised by these elements upon the electric properties of InSb. The 
introduction of an atmixture of tellurium into InSb turns the hole-like conduc- 
tivity into an electronic conductivity, and this change is due to the replace- 
ment of pentavalent antimony in the tetrahedron-like covalent binding of InSb 
by hexavalent tellurium. Like antimony, tellurium must diffuse along the vacant 
nodes. 

The interpretation of the data concerning the diffusion of In in InSb is more 
complicated. Indium apparently dges not diffuse in InSb along the vacant nodes, 
but along the domains located between the nodes in form of neutral atoms of 
positive ions. The influence exercised by the surplus of indium upon the 
character of the conductivity of InSb still remains to be investigated. 


INSTITUPION: Institute for Semiconductors of the Academy of Science in the 
Ussr, Leningrad 
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AUTHORS! 57m Lomds/33 


TITLE: A Note on Autodiffusion in Selenium (Samodiffuziya v selene). 
PERIODICAL; § Zhurnal Tekhn. Fiz., 1957, Vol. 27, Nr lo, pp. 2229-2231 (USSR). 


ABSTRACT: Data are given for the autodiffusion coefficient of amorphous and 
crystalline selenium. They were obtained on the basis of experiments 
on "selenium for rectifiers" beeing the purest obtainable material. 
It is. show, that these coefficients are essentially different in the 
two cases and that this difference increases with a temperature rise. 
In the case of amorphous selenium the modification of the autodiffu= 
sion coefficient with temperature is characterized by the greater 
value of the factor Do in front of the exponential function and the 


greater value of the activation energy (AY). In the case of crystals 
liine selen the inverse process is observed. The marked increase of 
the factor in front of the exponential. function at the transition 
from crystalline to amorphous selenium is connected with an increase 
of the entropy accompanying this process. The difference of the 
activation energy is apparently caused by the different kind of pro= 
cesses of autodiffusion in crystalline and amorphous selenium. 
Card 1/2 There are 1 table, 1 figure and 1 Slavic reference, 
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A Note on Autodiffusion in Selenium. 5 TmL0 vel / 39 


ASSOCIATIONS Institute for Semiconductors AN USSR, Leningrad (Institut pokir 
provodnikov AN SSSR., Leningrad), 


SUBMITTED $ March l, 1957. 


AVAILABLE ¢ Library of Congress. 


Card 2/2 
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AUTHORS: Boltaks, B. I., Tszyan Pi-khuan, 57-1-30/30 
ig ee ee 
TITLE: On the Change of the Coefficient of the Thermoelcctromotive Power 
of Telluriua with Copper anc Antimony Acmixtures or. the Occasion 
of Transition frou the Solid into the Liyuid State (Ismeneniye 


koeffitsiyenta teruoeds tellura s primesyami wedi i sur'!ay pri 
perekhode ot tverdogo k zhidkonu sostoyaniyu) 


PERIODICAL: Zhurnal Tekhnicheskoy iziki, 1958, Vol. 23, hr 1, po. 222-224 
(USSR) 


ABSTRACT: The experimental data obtained are given. Telluriuna whichwas sub- 
limated twice and which snowed a hole - conductivity of ~ 2~3 Oha7?. 
-em7? and a coefficient of thermoelectrowotive power of ~ 400 W/de- 
gree was used as basic material on the occasion of the investiga- 
tion of the thermoelectric properties of telluriuu with copper ad- 
mixtures. Hole-tellurium purified by seans of zone recrystalliza- 
tion served as basic material for the investigation of the ther- 
noelectric properties of telluriun with antiuony admixtures. It 
can be seen from the data obtained that the coefficient of the 
thermoelectrouotive power in the case of Jijuid tcellurium has po- 
sitive sign as to "allu.el" {alloy for thernoelenents, Wain aate- 
rial nickel with Al, Mn, 5i, Co) and amounts to ~ 40-50 4V/degrees. 

It does not depend on the rate of aduixtures in the bar. Therno- 
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On the Chanze of the Coefficient of the therucciectrouotive Power 57-1-30/30 
of Tellurium with Copser and Antisiony Adaixtures on the Yecasion of Transition 
from the Soliu into the Liguid State. 


electromotive power of solid tellurius {near the zelting point) 

depends on the preseice of the aduistures. Copper aduixtures con- 
~siderably increase the coefficient ef the thermeglectrouotive po- 

wer with the initial teliluriun which fact is probably in connec- 

. tion with its donator properties in telluriun. In the range or~ 
50-2000C thermoelecromotive power changes its signs and bacomes 
electronic. An admixture of anitmony shows less effects on the 
coefficient of the thermoelectronovite power of teliurium but also 
in this case the same tendency towards the increase of the coeffi- 
cient of thermoelectromuotive power in solid state near the welting 
point can be observed. Between solid and liguid telluriau. the coer- 
ficient of thermoelectromotive vo.er increases with the admixture 
of copper and antiuon;. Thus, the coefficient of the thernoelectre- 
motive power between solid and liyuid tellurium can be changed by 
means of different aduixtures. There are 3 figures, 2 tables and 
4 Slavic references, 2 of which are Sl.vic. 
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On the Chunge of the Voefficient of the Thermoelectronotive Power 57-1-30/30 
of Tellurium With Copper and Antimony Admixtures and of tie “ccasion of Transi- 
tion fron the Solid into the Liyuic State. 


ASSOCIATION: Leningrad Polytechnical Institute - liseni k.I. Kalinin (Leningradskiy 
politechnicheskiy institat is. M.I. Kalinina ) 


SUBMITTED; March 30, 1957 


AVAILABLE: Library of Congress 
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LUTHORS: Boltaks, B. I., Sozinov, I. I. 51-28-3-33/33 
me 
TITLE: On the Diffusion of Copper in Silicon 
(0 diffusii medi v kremnii) 


PERIODICAL: Zhurnal Tekhnicheskoy Fisiki, 1958, Vol. 25, Nr 3, 
pp. 679-679 (USSR) 


In a short report the authors here give the results obtained 
from a measurement of the coefficients of the diffusion of 
copper in silicon for the range of from S00 ~ 1100°C. The 
measurements were performed according to the usual method 

of a successive removal of layers with the use of the 
radioactive isotope : of copper - 64 as an indicator. According 
to the obtained data the diffusion coefficient varies from 


Auton! om’ /sec (at 807°C) to ito"® on’ /sec (at 1094°C). The 
modification of the diffusion coefficient with tempgrature 


can be expressed in the following way: Donegizt: 1° exp 
ts) 


(-1,0 eV/kT)om”/sec. Thus copper in the range of from 800 
to 1100°C possesses an anomalously high rate of diffusion 
in silicon. In comparison with germanium, however the 
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Gn the Diffusion of Cepper in Silicon 57-28-3-33/33 - 


diffusion coefficients at the same temperature are here 15- 
to 2e-fold less. Such a difference is entirely justified in 
connection with the more solid linkage and the corresponding- 
iy much hisher melting point of silicon as compared to 

: sanium, At 675°C no influence of the constant electric 
field upon the diffusion of copper in silicon could be 

found to evist. "here are 1 figure and 2 references. 


ASSOCIATION: sstitut poluprovodnikov AN SSSR, Leningrad 
(Leningrad Institute for Semiconductors, AS ussr} 


SUBMITP RD + Augmet +7, 1957 


i. Copper--Diffusion 2. Silicon--Analysis 3. Diffusi 
ture factors 4. Diffusion--Eleétrical’ factors 
isotopes (Radioactive)--Applications 
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